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Abstract 
 
In this dissertation, we are going to investigate the effects of the monetary 
policy and monetary policy shocks on several fundamental economic 
variables, including the Gross Domestic Product, the Interest Rates and the 
Consumer Price Index for 4 European countries, Cyprus, Greece, Ireland and 
Portugal, that faced the most issues during the recession which initially 
started in 2008/2009 and continues until the time of writing (October 2016). 
This study offers results for the period under which the Euro became the only 
currency among the countries of the Euro area. 
 
Our goal is to provide evidence about the monetary policy implicated by the 
European Central Bank and the response of the 4 countries’ major 
macroeconomics variables to monetary policy shocks. Using a Vector 
Autoregressive model (VAR) for each of the 4 countries, we also try to 
estimate the impact of changes of shocks to gross domestic product and 
prices, with the help of impulse responses to each variable mentioned above. 
The main findings of our study indicate monetary policy shocks have a very 
small effect on both the Gross Domestic Product and the Consumer Price 
Index, which is expected, since the Eurozone and the European Central Bank 
have imposed a low interest rate policy to keep inflation at very low levels. 
Additionally, a monetary policy shock on rates would lead to a small but 
steady decline of the effect on the rates themselves over the time period. 
In this study, we have also investigated the effects of a shock to the GDP and 
the CPI of each country on the rates, which are interesting.  In all countries, a 
shock in the GDP lead to a boom over the period of 2 quarters and then it 
remains pretty stable for the remaining quarters. As far as the shock to CPI is 
concerned, in Ireland and Portugal we depict an increase at first quarters, but 
then it starts deteriorating, without dying for the scrutinized period, which is 8 
quarters. On the other hand, for both Greece and Cyprus, the shocks to CPI 
have less effect on rates. 
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Chapter 1. Introduction 
 
The economies of today can be described by the boom and bust cycle, which is 
one of the most important characteristics of the economy. During the boom the 
economy grows, jobs are plentiful and the market brings high returns to 
investors. In the following bust the economy shrinks, people lose their jobs, 
causing unemployment to spike and investors tend to lose money. Boom-bust 
cycles last for varying lengths of time; they also vary in severity. It has been 
observed that at boom and bust cycle has a period of approximately 10 years, 
and the most severe bust events tend to happen every fourth or fifth periods. 
The main aspect of boom and bust cycles lies on the way central banks control 
money supply and conducts monetary policy. The more accessible a central bank 
makes credit by lending, the more quickly the economy grows, leading to a 
boom. The problem comes when so much easy credit causes overinvesting, 
which means decline in values, which leads to a bust. 
As mentioned before, a great role in the boom bust cycle is played by central 
banks, and in the case of the Euro area, by the European Central Bank. One of 
the most important changes in recent European economic history occurred in 
1999, when the European Central Bank (ECB) started its operations. The 
European Central Bank is the central bank of the 19 European Union countries 
which have adopted the euro as their currency. The nineteen countries which 
compose the European Monetary Union (EMU) constitute an economic area in 
which this unique monetary policy will affect the economies of each country 
differently. Thus, one of the most interesting questions to analyze and to try to 
estimate is how different these impacts between countries can be. It is well 
known that if there are substantial differences in responses to a homogeneous 
policy, the appearance of important asymmetric shocks will be one of the 
outcomes of the EMU. The main attribute of the ECB is to centralize monetary 
policy and make it the same for all member countries, although this is a 
demanding task to achieve, because of two main reasons. The first one has to do 
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with the different set of economies that constitute the Eurozone, lacking the 
fiscal unity to smooth out any shocks. The second reason causing difficulties was 
the fact that the creation of the Eurozone, was thought to provide guarantee of 
the member-countries’ government debt, although there was no such formal 
guarantee. This resulted in unlikely low rates, especially for the southern 
counties, which led to extensive borrowing and actually caused the sovereign 
debt crisis as we know it today.  
The ECB was originally set up to achieve and maintain price stability, paying close 
attention to economic growth and financial stability, if price stability was 
achieved. Later, monetary policy became the primary policy instrument used to 
confront financial instability caused by the sovereign debt crisis in the Eurozone. 
This sovereign debt crisis became one of the worst economic crises of all times, 
forcing the ECB to emerge as the lender of last resort in the sovereign debt 
markets of participating countries, like Cyprus, Greece, Ireland and Portugal. The 
past few years, the European Central Bank has tried to implement several 
supportive measures to help boost growth, in order to solve some of the 
problems this crisis has caused. Although growth still remains at very low levels 
throughout the Eurozone, these measures seem to have helped in some way, 
and there are some signs of economic recovery. This shows that such measures 
of monetary policy can help the economy recover faster, but the danger has not 
been avoided yet. 
In the first years of the euro as a currency, during the boom, although it was 
considered a great step towards financial stability and more prosper times, 
extensive imbalances were created and went rather unnoticed. Big capital flows 
by the biggest Eurozone countries like France and Germany were transferred to 
the smaller countries of the periphery of the Euro area, like Ireland, Greece, 
Cyprus and Portugal. When the capital flow streams suddenly stopped, because 
of the crisis in 2008, the smaller countries could not pay by themselves to 
maintain balance in payments and national governments were forced to take 
money from banks’ debt, which inevitably led to the bust and the sovereign debt 
crisis of today. 
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Cyprus, Greece, Ireland and Portugal found themselves unable to repay or even 
refinance their government debt and bail out their domestic indebted banks, 
forcing them to ask for help from the rest of the Eurozone countries, the 
International Monetary Fund and of course the European Central Bank.  
Persistent economic depression and deflation eventually brought the ECB into 
the uncharted waters of unconventional policies. In the end, the place of the ECB 
amongst EU policy-making institutions has been greatly enhanced, but has 
entailed repeated intrusions into the broader domain of economic policies – not 
least because of its market intervention policies – whose consequences have yet 
to be ascertained.  
In this study, we are examining the effects of monetary policy shocks to the 
Gross Domestic Product, the Consumer Price Index and the Interest rates for 
Ireland, Greece, Cyprus and Portugal, 4 of the countries that faced the most 
issues during this ongoing crisis. 
 
This dissertation is organized in the following way. In the second chapter, we are 
reviewing past implications of VAR models, used to identify the monetary policy 
transmission mechanisms and monetary policy shocks in the 4 countries of our 
study and several countries of the Euro area. In the next chapter, we provide 
insight about the Vector Autoregressive models and the model we are going to 
use for our study in particular, based on the study of Benoit and Mojon (2001). 
Additionally, we provide information about the stability and the diagnostic tests 
used in the study. Furthermore, we present the variables and the data we used 
for this dissertation. In the final chapter, we are discussing about the results of 
the study for each individual country, presenting several graphs about the 
countries’ fundamental macroeconomic factors and we discuss about the results 
of the impulse responses of the variables. Finally, in the appendix, which is 
divided in three parts, we present the regression results for each individual 
country, as well as the impulse response graphs for each country and variable. 
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Chapter 2. Review of applications of Vector Autoregressive 
Models for monetary policy 
 
Over the past few decades, one of the most controversial and examined issue 
is the effects of interest rates on macroeconomic variables throughout the 
Euro area. Successful and meaningful knowledge about the monetary policy 
implied by the European Central Bank to all country members of the European 
Monetary Union (EMU) plays a significant role, providing insight about the 
transmission mechanism and its effects on each country individually. In this 
section, we are going to present a review of the literature on the 
macroeconomic effects of monetary policy shocks. 
The most recent approach to this matter is the analysis of the transmission of 
macroeconomic variables to macroeconomic variables using Vector 
Autoregressive models (VAR). This technique has grown to become a very 
popular tool to analyze not only the transmission of monetary policy but the 
impact of shocks too. This popularity has not come without controversy, of 
course. The interpretation of the monetary residuals as monetary policy 
innovations has been questioned repeatedly, not only from a monetary point 
of view, but from a fiscal one. 
 
The first one who implemented the use of VAR models for studying monetary 
transmission and shocks was Christopher Sims in 1980. Sims used an 
unconstructed VAR model to investigate the economies of the United States 
of America and Germany. Using a small-scale case of two of the most 
developed and advanced economies in the world, he tested significant 
macroeconomic characteristics to test and forecast economic hypotheses. His 
work opened a new course in the way such modeling was viewed in the past, 
while enabling the study of larger-scale models. For his contribution in 
econometrics and macroeconomic theory and policy with the use of vector 
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autoregressive models and his empirical research on cause and effect in 
macroeconomy, Sims was awarded with the Nobel Prize in Sciences in 2011. 
 
There have also been several studies regarding the US economy and monetary 
transmission and of course for other economies. Our main focus though, 
regarding the literature review, has been put on studies about European 
countries or the Euro area as a whole, rather than concentrating on studies 
about the US or other economies. 
 
The 4 countries of our study are among the small ones in terms of their 
economic power and this is why they faced many problems during this 
recession. Thus, they can be considered “small open economies”.  One of the 
papers that investigate small open economies and their monetary policy is the 
study conducted by David Cushman and Tao Zha, in 1995. 
 
In this paper, the authors present the case study of Canada using a Vector 
Autoregressive (VAR) model to identify the monetary policy of the country, as 
well as to provide evidence that the monetary policy shocks and the foreign 
shocks are consistent with open economy analyses. 
In this study, the author suggests that the effects of monetary policy shocks in 
small open economies are highly connected to the interest rates effects but 
not so much of the exchange rates effects, as stated in the Christiano, 
Eichenbaum study (1992). Past studies, have highlighted the importance of 
VAR models and impulse responses for monetary policy analysis. The authors 
also point out the issues caused by puzzling exchange rates shocks, which 
often provide misleading results. 
The study by Sims (1992) for 5 countries with 6 variables provides some 
controversial evidence regarding the connection between the interest rates 
and other macroeconomics variables. Additionally, the work of Eichenbaum 
and Evans (1993) and Grilli and Roubini (1993) with the use of Choleski 
decomposition, provides evidence of the existence of the “exchange rate 
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puzzle”. This phenomenon points out some major issues when trying to 
identify the monetary policy of several countries. 
Following suggestions from several past studies, the authors apply the 
strategy suggested by the Gordon and Leeper (1994) and Sims and Zha (1994) 
to avoid exchange rate puzzles and price response puzzles in a small open 
economy. The Canadian economy is preferred because it is considered a small 
open economy, compared to the US economy. 
Regarding the data set, it includes monthly observations from 1974 to 1993, 
and includes 11 variables, both endogenous (or “home”) and exogenous (or 
“foreign”). The endogenous variables consist of the exchange interest rate, 
the money supply measure (M1), the short term Treasury bill rate, the 
consumer price index (CPI), the industrial production and bilateral imports 
and exports with the United States of America. The exogenous variables 
consist of several macroeconomics factors of the US economy. Both the 
endogenous and the exogenous variables are in logarithmic form, apart from 
the interest rates. The data were obtained by the Statistics Canada’s CANSIM 
Database and the International Financial Statistics (IFS) Database. 
As far as the model is concerned, the 11-variable VAR model with Choleski 
ordering is implicated with a lag length of 12 months, but there appears to be 
several inconsistencies regarding the policy shocks, and they do not seem to 
be overcome when the ordering of the variables is changed, which is why the 
authors choose to consider the Canadian economy as a small open economy. 
In the study of Alessio Anzuini and Aviram Levy the effects of monetary policy 
shocks to Poland, Czech Republic and Hungary are being analyzed, with the 
help of a VAR model. 
The authors use Vector autoregression estimates in order to measure the 
effects of monetary policy shocks in the three largest new European Union 
(EU) economies: Czech Republic, Hungary and Poland. They highlight that 
through the estimation of country-specific VAR systems, one is able to extract 
various results and compare them across countries in order to distinguish the 
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differences in the effects of monetary policy. The writers’ goal is to compare 
the effects of monetary policy shocks in the Czech Republic, Hungary and 
Poland and also to assess to what extent the effects vary from the typical 
responses being observed in other western European countries. 
For each of the countries under investigation, a VAR model that contains five 
variables is estimated. These variables are; consumer prices, industrial 
production, money, interest rates and commodity prices. They use monthly 
data for the period 1993-2002. The findings suggest the responses of the 
Czech Republic seem similar to the responses of more advanced economies 
such as the G-7.There are two channels that present simultaneously; the 
interest rate channel and the exchange rate channel. A rising of the interest 
rates leads to a depression in the economic activity since credit conditions get 
tighter.  At the same time the higher interest rate results to an appreciation of 
the currency and therefore attracts foreign funds. The newly appreciated 
currency may very well depress the economy even more if somehow it affects 
the relative price of domestic and foreign goods. In the case of Hungary all the 
variables examined move relatively towards the expected directions. In order 
to interpret the results for Poland, the authors refer to the work by Bednarski 
and Osinski (2002). The latter suggested that the weak transmission of the 
country derives from two peculiar characteristics of the Polish banking 
system: excess liquidity and unwillingness to cut credit when monetary policy 
gets tighter .In this case also, an appreciation in the exchange rate is noticed. 
The writers conclude that on average, these new members of the EU respond 
to a monetary policy shock to a smaller degree than the old members. It is 
evident that for the new members examined, the contribution of the 
domestic monetary shock to output fluctuation it, on average, does not 
statistically differ from that of the old members. The similarities in the 
responses that the new members display with the EU’s old members 
constitute a quite important fact because that makes it high unlikely for a 
particularly strong asymmetry in the effects of monetary policy to exist. 
Although that the three economies are less financially developed than the old 
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members , the econometric results indicate that the co-movement of 
macroeconomic variables in the new members conditional on a domestic 
monetary shock does not vary from the typical behavior one would expect. 
Exchange rate is always affected the way it is expected by the various 
monetary policies. The impact of monetary policy to business cycle 
fluctuations seems quite similar to that observed in current EU members. 
 
One more study regarding small open economies was made by Kevin Cheng in 
2006 about the economy of Kenya, using in fact the same variables as we do 
in our study. In this paper, the author analyses the monetary policy and the 
effects of monetary policy shocks on the economy of Kenya, using a Vector 
Autoregressive (VAR) model. The paper also examines the monetary policy 
transmission of the economy of Kenya, as well as the impact of monetary 
policy on exchange rates. Previous studies using VAR models for the monetary 
policy of several countries have provided significant results. 
 
Past studies regarding only sub-Saharan African economies have examined 
the monetary transmission mechanism of an amount of countries, using a 
large range of variables. Kenya was also scrutinized in past studies, by Durevall 
and Ndung’u in 1998, proving the long term effects on prices of exchange 
rates, foreign prices and trade on the economy, and the short term effects of 
interest rates and money supply. The paper indicates that interest rates and 
exchange rates have a robust relationship. 
 
Additionally, the author provides numerous information about the way 
monetary policy is implemented in Kenya and significant data about the 
development of the Kenyan economy. 
 
Regarding the VAR model, in this study the author uses both endogenous and 
exogenous variables. The endogenous ones are the real GDP, the Consumer 
Price Index (CPI), the nominal effective exchange rate and money stock. The 
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exogenous variables include a commodity price index, the world oil index and 
the US Federal Fund rate. The model is based upon 2 schemes, first computing 
the Choleski decomposition, and then the second scheme includes the 
assumptions of past studies of Sims and Zha (1998) and Kim and Roubini 
(2000). Furthermore, using standard information criteria, the appropriate lag 
length was set to 5, while there are allowed cointegrated relationships 
between the variables. 
 
The data set used is monthly from January 1997 to June 2005. 
 
The results show that output and interest rates have different responds to 
shocks and although monetary policy has a very low impact on the real 
output, it is highly connected with the nominal interest rates. 
 
This paper examines the monetary policy of a small economy using the same 
variables we are going to implement in our study. 
 
While VAR models have been a powerful tool for examining the monetary 
policy and transmission mechanisms, they do not come without a cost. The 
study by S. Kim and N. Roubini in 2000 provides vital insight about the issues 
that can afflict such studies. In this paper, the authors try to build up a 
method to solve several anomalies presented in previous literature. Some of 
these anomalies are the liquidity puzzle, the price puzzle, the exchange rate 
puzzle and the forward discount bias puzzle. These puzzles are briefly 
explained, and especially the price puzzle is being under discussion because it 
seems to be the most irritating issue, as it comes from solving the liquidity 
puzzle. 
The authors extend the structural VAR approach first implemented in the 
study of Sims and Zha (1995) for the economies of the G-7 countries.  This 
happens in order to provide more convincing answers on the solution of the 
price puzzle. With this model, the study is going to estimate the responses of 
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monetary policy to exchange rate shocks and whereas different identifications 
may lead to the same puzzle. 
The model used in this paper is a structural VAR model and involves 6 
variables. These are: R, M, CPI, IP, OPW, FFR,E(/$), where R is a short-term 
interest rate, M is a monetary aggregate (M0 or M1), CPI is the consumer 
price index, IP is industrial production, OPW is the world price of oil in terms 
of the U.S. dollar, FFR is the Federal Funds Rate of the U.S., and E(/$) is the 
exchange rate expressed as units of foreign currency for one unit of U.S. 
dollars. The Federal Funds Rate of the U.S. and the world price in oil are 
included as a set of exogenous variables while the rest are the set of 
endogenous variables. 
Regarding the contemporaneous restrictions imposed in the model, they are 
following the ones from the original study, although the contemporaneous 
U.S. Federal Funds Rate in the monetary reaction function is excluded, while 
the exchange rates and the world price of oil are both included. This has to do 
mostly because of the issues that the G-7 countries have had over the years 
with their currencies and inflation rates, except for the United States. 
The structural shocks are composed of several blocks. The first two equations 
are the money supply and money demand equations from which money 
market equilibrium is described. The third and fourth equations describe the 
domestic goods market equilibrium. Finally, the fifth and sixth equations 
represent the exogenous shocks coming from the world economy, the U.S. 
interest rate and oil price shocks. The last equation describes the arbitrage 
equation in exchange rate markets. 
The data used in this study are monthly, covering a period from 1974M7 to 
1992M12, except for France and Canada because of data limitations. All 
variables used are expressed in logarithms, apart from the interest rates, 
which are expressed in levels. Additionally, there were used seasonal dummy 
variables in estimations, with 6 lags in the model. 
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The results of the study are presented with the help of impulse responses for 
the 7 countries and no signs of price puzzle in any country are presented. The 
robustness of the results was examined with money aggregates. Although the 
results are somewhat different form the original model in the Sims and Zha 
study, the robustness remains in a qualitative level since no exchange or 
forward discount puzzles were observed. This shows that chosen 
identification scheme can resolve the puzzles. 
This paper uses the same variables we do in our study, along with a number of 
exogenous variables in order to examine the monetary policy of the G-7 
countries and through that the various puzzles presented in this kind of 
studies. 
 
One of the most important studies conducted for the countries of the Euro 
area is the one by Ramana Ramaswamy and Torsten Sloek. In this study, the 
authors present the monetary policy and its dimensions of 12 European 
countries, dividing them on 2 groups of 6 countries each. The real effects of a 
unified monetary policy have been an issue for many years after the European 
Monetary Union was created, and the paper tries to focus on the differences 
and impact of this unified policy on the European countries. 
Previous studies using Vector Autoregressive (VAR) models have been 
conducted in order to analyze the impact of monetary policy. These studies 
have provided controversial results, regarding especially the larger European 
countries, but shocks from monetary policy changes were greater for the 
smaller European countries of the studies, as Dornbusch, Favero and Giavazzi 
(1998) showed in their paper. 
On this particular paper, the authors try to focus on the characteristics and 
differences of the impact of monetary policy, this time using more countries 
that previous studies did. Ireland and Greece were not part of this study due 
to lack of sufficiently long quarterly time series. The primary finding of this 
study is that the European countries can be divided in 2 major groups prior to 
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the monetary policy transmission. The authors characterize the first group, 
consisting of the larger countries of Europe, as “EU core” and the second 
group, with the smaller countries, as “EU periphery”. It is worth noticing that 
the responses of the countries of the first group were closer to the responses 
of the second group, whereas the real effects of the second group were closer 
to the real effects of the first group. 
Interest rates are considered a monetary transmission mechanism, and a 
rather important one in small open economies. Moreover, there is a vast 
analysis of the way interest rates affect different sectors of the economy. In 
this study, the authors try to put focus on the response of output to monetary 
shocks rather than the response of prices, in order to avoid any debate on the 
so called “price puzzle”, which has been analyzed on other studies. 
Regarding the model used in this study, the authors chose a VAR model using 
2 lags, since using more lags did not change the actual results, in order to 
create a link between the monetary shocks and the output. This paper follows 
the previous literature, as far as the variables are concerned, so the authors 
chose this VAR model to have 3 variables for all the countries of both groups; 
the level of output, the level of prices and the short term interest rate. It is 
preferred an unrestricted VAR model than a cointegrated one because the 
relationship between the variables of this model is not the main purpose of 
the paper, so it would not be of any help, since a misconduct of the 
relationship of the cointegrated variables could implement biased estimates 
and thus it would produce biased results. 
The data set used for this paper was obtained by the International Financial 
Statistics of the International Monetary Fund and from the Analytical 
Database of the Organization for Economic Cooperation and Development 
(OECD) and for all countries the data used are quarterly, from the first quarter 
of 1972 to the last quarter of 1995, with the exception of Finland and 
Portugal. 
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This study analyses 3 of the variables that will be included in our model, and 
includes Portugal in the countries for analysis, which is one of our studied 
countries too. 
A very impactful paper about the monetary policy and the transmission 
mechanism in the Euro area is the study by Gert Peersman and Frank Smets in 
2001. 
This paper focuses on Vector Autoregressive (VAR) models for individual 
countries in the Euro area as well as on the effects of monetary policy shocks 
to various macroeconomic variables, after several studies, also using VAR 
models, were being conducted for the US economy. The results seem to be 
consistent with those of the US economy. 
The authors use two VAR models to analyze the impact monetary policy 
shocks have on the European economies. Both VAR models have sets of 
endogenous and exogenous variables. The vector of exogenous variables 
consists of a world commodity price index, the US real GDP and the US short 
term nominal interest rate. The implicated variables are used not only to deal 
with changes in world economic factors, but also to deal with the “price 
puzzle”. 
Regarding the endogenous variables in the first model, the authors choose to 
use the real GDP, the consumer prices index, the domestic nominal interest 
rate and the real effective exchange rate. For the second model, the broad 
monetary aggregate is included to the endogenous variables, due to its role 
on monetary policies of European countries throughout the years. The 
monetary policy shock is analyzed by the Choleski decomposition, while the 
lag for the VAR models used in the study is 3. 
The results provided by the study are very similar to the ones of the US 
studies for both the first and the second model, although the monetary policy 
shock is slightly higher for the US economy. Moreover, in this study the size of 
the monetary policy shock is much greater than the one Monticelli and 
Tristani found in their study in 1999. 
 
 
19 
 
Moreover, the authors perform an analysis of the stability of the results and 
the impulse responses, while they investigate strategies indicated by past 
studies. The impulse responses results seem to be pretty stable and the 
recursive impulse responses may give hints about the changes in the 
monetary policy transmission mechanism. The VAR results themselves seem 
to be stable overall, and so is the impact of monetary policy shocks. 
 
As far as the strategies from past studies are concerned, the authors chose 
the Sims and Zha (1998) study and the Kim and Roubini (2000) study and the 
Gali (1992) study, in order to check the stability of their results under different 
circumstances. All variables are tested for both models used, as well as the 
impulse responses. 
Additionally, the authors perform an analysis of the impact of the area-wide 
monetary policy shock on the components of GDP, the effects on total 
manufacturing and investment and consumption goods, the effects on 
monetary variables M1, M2, M3 and asset prices, the effects on several other 
variables and finally the effects on individual countries. 
This paper will contribute to our study, since it estimates a VAR model for the 
whole euro area, to study the effects of macroeconomic variables to 
monetary policy and the impulse responses of these variables to the 
monetary policy. 
Shortly after this study, Benoit Mojon and Gert Peersman in 2001 conducted a 
study about the effects of monetary policy in countries of the Euro area. This 
paper also focuses on describing the monetary policy of 10 countries in the 
Euro area (Austria, Belgium, Finland, France, Germany, Greece, Ireland, Italy, 
the Netherlands and Spain), for the period before the start of the European 
Monetary Union (EMU). With the use of different VAR models, the authors 
divide the countries into 3 groups, depending on their exchange rate 
behavior, and present their results. 
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The first model is used only for Germany and it follows the model implicated 
by Peersman and Smets in their study (2001). They divide the variables used in 
two groups; the first group is comprised of a world commodity, the US real 
GDP and the US short term nominal interest rate. The purpose of these 
variables is to control for changes in world inflation and demand, as well as to 
solve the issue of price puzzle. These variables are considered exogenous 
while the group of endogenous variables consists of the real GDP of the 
country, the consumer prices, the domestic short term nominal interest rate 
and the real effective exchange rate. 
The second model will be used on 3 countries; Austria, Belgium and the 
Netherlands, which had a fixed central exchange rate parity. For this model, 
the authors modified the benchmark model by including the German output, 
prices, the real effective exchange rate and the short term interest rate in the 
endogenous variables. Additionally, they replaced the effective exchange rate 
with the rate versus the German currency. This happened because the 
authors assumed that Germany would not receive any feedback from smaller 
countries. 
 
For the remaining countries; Finland, France, Greece, Ireland, Italy and Spain, 
a third model will be implied. This time the endogenous variables consist of 
the real GDP, the consumer prices, the domestic short term interest rate and 
the exchange rate of the German currency, with the addition of the German 
short term interest rate. The exchange rate of the German currency is 
imposed in order to strengthen the role of Germany in the whole procedure. 
 
The model is estimated in levels using data from the period 1980-1998, thus 
allowing cointegrating relationships in the data set. The data are seasonally 
adjusted, expressed in logs, apart from the interest rates, which are expressed 
in levels. The lag order of all the VAR models used is either 2 or 3. Additionally, 
the stability of the VAR models is examined with the help of Chow tests, 
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although some instability presented in some equations for Italy, Germany and 
Finland. 
 
The results are pointing out that the effects of monetary policy are bigger for 
countries in an individual level, than for the Euro area as whole, effects that 
are expected to be obsolete at the period of our study. Moreover, the pattern 
for output (or GDP) and prices seems to be identical for all countries of the 
study and we observe that different patterns in the exchange rates are not 
emulated in the responses of both output and prices. 
 
Moreover, the estimation of the results does not indicate any country with 
different effects of monetary policy, either larger or weaker, than the average 
results of the countries, which is consistent with results from past studies. Of 
course, there are contrasts in ranking the monetary policy of each country, 
which is not the same as in previous literature. For that reason, the authors 
provide and compare evidence from their own and past studies. 
 
Finally, the authors investigate the influence of monetary policy shocks on 
other variables that are not included in the basic model with some minor 
changes on the sets of either the endogenous or the exogenous variables and 
the components of the GDP. The study confirms that the effects of monetary 
policy are similar to the results presented in previous literature. 
 
This paper provided us the model we are using in our study, while it includes 2 
countries that are also included in our study. 
 
 
Continuing on the studies about Euro area, the paper by Daniel McCoy and 
Michael McMahon in 2000 examines differences of monetary policy among 
several European countries. This paper presents the impact of changes in the 
interest rates on the economic activities of various European countries along 
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with Ireland. In this study, both a Vector Autoregressive (VAR) model and a 
Structural VAR model are used for 13 European countries. 
The effects of interest rate changes on real economic activity of the countries 
of the European Union have been under investigation for the past years, 
especially for the ones that belong to the European Monetary Union (EMU). 
Previous studies from Gerlach, Smets (1995), Barran et al. (1996), 
Ramaswamy, Sloek (1997) have depicted on the differences of monetary 
policy among countries. Ireland has not been a part of these studies, mostly 
due to lack of accounts for output. 
In this paper, much attention has been paid to the impact of the transmission 
channels and not to the importance that any of them may have to each 
country studied. This attention comes from the need to analyze and separate 
the dimensions of monetary policy. A study by Gerlach and Smets (1995) 
indicates that European countries’ monetary policy follows a Taylor rule. For 
both the simple VAR and the Structural VAR model, the authors make the 
same assumptions for each country studied, in order to the impulse responses 
of output to interest rate shocks for these countries. 
VAR models have been widely used over the past years both in the US and 
Europe for examining the monetary transmission policy and the effects of a 
monetary shock either on single or multi country level. Regarding the 
Structural VAR method, it was first developed in the 1990’s, in order to extend 
the classical VAR model. The model the authors chose to work on for this 
study uses only 3 variables, which are all endogenous; the real GDP, the prices 
and the short term interest rates. 
In the paper, the process of identifying the VAR as well as the variance 
covariance matrix is thoroughly described, and the Choleski decomposition is 
used to recover the variables and provide the restrictions of the model. Using 
this decomposition the authors want to study the response of each variable to 
shocks and to the other variables. 
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Much focus has also been put on the way of the ordering of the variables. In 
this study, there are explained 2 ways of ordering, and the authors choose to 
put the interest rate variable as first, because the paper studies the impacts of 
interest rates on monetary policy rather than the reaction of monetary policy 
to the other 2 variables. 
In this paper, the data set consists of quarterly observations from the first 
quarter of 1972 to the last quarter of 1998 for 13 countries, including Portugal 
and Ireland. It includes the real GPD, the Consumer Index Prices (CPI) and the 
interest rates, and it was obtained by the International Financial Statistics, the 
International Monetary Fund, from the Statistical Compendium of the OECD, 
the National Bank of Belgium and the Central Bank of Ireland. 
The authors indicate that there is little to none difference between the results 
from the simple VAR and the SVAR model and that Ireland experiences deeper 
and longer effects compared to the other European countries of the study. 
Moreover, the paper provides evidence the effects are deeper for the smaller 
countries of the study than the larger ones. 
This paper analyses the effects of the 3 variables that we are also going to use 
for our study, on 2 of the countries that we are examining, with special 
reference to Ireland. 
Apart from studies about groups of countries, where the countries of our 
study have been included, there are also studies that have been conducted for 
Ireland, Greece, Cyprus and Portugal individually. Regarding Ireland, the study 
conducted by Don Brendin and Gerard O’Reilly in 2001, provided insight about 
the transmission mechanism of monetary policy of the country. In this paper, 
the authors present the impact of monetary policy shocks, with the use of 
various economic variables, such as the output, prices and the exchange rate. 
The study utilizes techniques found in the structural vector autoregression 
bibliography. Additionally, it presents the responses of macroeconomic 
variables with respect to changes in the interest rate. 
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Since the creation of the European Union and the foundation of the European 
Monetary Union in particular, much attention has been paid to the influence a 
single monetary policy would have on the economies of the countries of the 
Euro area. In order for this to be done, there have been a number of studies 
for the comparison of the transmission mechanism between countries, and in 
this case for Ireland. 
A primary issue regarding the effects of monetary policy that needs to be 
tackled is the identification of monetary policy shocks. These effects can be 
judged by both endogenous and exogenous shifts of the economy. In this 
study, the short term interest rate is used as the primal indicator of monetary 
policy, along with the real GDP and the prices for Ireland. 
Regarding the exogenous shifts of the economy, studies seem to be more 
“dispersed” with respect to the variables that need to be used. Later on, 
studies by Sims (1992), Bernake, Blinder (1992) and Christiano, Eichenbaum 
(1992) depicted on the price puzzle, a problem caused by excluding the oil 
prices from the variables used. The price puzzle led to the finding of an 
exchange rate puzzle and a forward bias puzzle when studies were extended 
to open, thus economies of larger scale. 
As far the VAR model used is concerned, the authors used the Box-Jenkins 
VAR model, transforming the equation in its reduced form, so as to estimate 
the parameters. Additionally, after indicating the Variance-Covariance Matrix, 
they used the Choleski decomposition to recover the parameters. 
The data set used in this particular study is quarterly, from the first quarter of 
1980 to the third quarter of 1996 and it includes the real GDP, the interest 
rates and the prices, which are proxied by the Consumer Price Index (CPI). 
Data were extracted from the International Financial Series (IFS), the Central 
Bank of Ireland and the Central Statistics Office. The authors use 3 models, 
using 1 different variable at each different model. For our study, only the first 
model will be of use. 
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The part of this study that can be applied to our study is that the paper above 
is one of the first papers which use a Vector Autoregressive (VAR) model 
solely for Ireland, which is one of the 4 countries that we are going to 
examine. 
The fourth country included in our study is Portugal. The effects of the 
monetary policy in the economy of Portugal have been investigated by 
Ricardo M. Sousa in 2012.  This paper focuses on monetary policy and its link 
with real economic factors, and tries to identify monetary policy shocks using 
3 different techniques based on Vector Autoregressive (VAR) models from the 
studies of Christiano et al (1996) with the help of a Bayesian Structural VAR 
model, the Leeper and Zha (2003) and Sims and Zha (2006a, 2006b) studies 
and a VAR model based on the Cushman and Zha (1997) study. 
 
Various studies have been conducted in the previous years, mainly for the 
economy of the US and the Euro area, but never to a large extension for a 
small open economy, like Portugal. The only past study that have shed some 
light on small open economies were the study by Ramaswamy and Sloek 
(1998), were Portugal is included as a part of the two groups of countries that 
were studied and the study by Tremosa-Balcells and Pons-Novell (2001) were 
there are evidence about the Mediterranean countries. 
 
Regarding the SVAR model, the author describes the steps followed to form 
the model and uses the same variables as the Christiano et al used in their 
study in 1996. For the second technique, the author stands closer to the Sims 
and Zha study, as far as the monetary policy is concerned, so the commodity 
price index is replaced by the stock price index while the other variables 
remain the same and a Monte Carlo approach is implicated. For the third 
technique, the author divides the variables in two groups of domestic and 
foreign. 
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For each different approach the author replaces variables in order to tackle a 
number of issues, such as the “price puzzle” or the difference in monetary 
policy between the Bank of Portugal and the ECB. 
 
The data were obtained from the Bank of Portugal, the European Central 
Bank, the OECD and the International Financial Statistics of the IMF. All data 
are quarterly and seasonally adjusted for the scrutinized period. 
 
The author provides evidence that positive shock in interest rates has a 
negative impact on the real GDP, but leads to an increase of the 
unemployment rate. The monetary policy contraction has a negative effect on 
the commodity price. The policy shock indicates that there has been a 
worsening in the conditions of refinancing the Portuguese public debt. 
 
This paper provides information about the monetary policy effects on the 
Portuguese economy using several methods and techniques and some of the 
variables were are going to implement in our study. 
 
Regarding Greece, a study about the implications of monetary policy in 
Greece was conducted by Drakos, in 2001. 
The paper investigates the effects of monetary policy measures on the term 
structure of interest rates in the Greek money market. It starts by analyzing 
whether the alterations in monetary policy have an important impact on the 
yield curve of interest rates in the Greek money market. Next it proceeds with 
the quantification of these effects across the yield curve or in other words it 
examines to what extend do the changes in monetary policy affect, short-, 
medium- and the long-term interest rates. 
According to the Expectations Hypothesis asserts the return of an asset is 
affected solely by expectations of current and future rates on a set of assets 
which period is shorter than the affected asset. That is how the monetary 
transmission mechanism functions. Through the alterations of Overnight 
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interest rates, authorities can force a modification in the current short end of 
the term structure and also affect market expectations about the future trend 
of short rates. As a result, since long rates are a weighted average of current 
and expected future short-term rates, they eventually get affected. 
The author uses data on market interest rates from the Greek money market. 
The sample includes daily prices from 30/09/1997 until 02/11/2000, leading 
to a total of 808 observations for the analysis. Various maturities constitute 
the sample including the following: 1-week; 1-month; 2-months; 3-months; 6-
months; 1-year; 2-years; 3-years; 4-years; 5-years; 6-years; 7-years; 8-years; 9-
years; and 10-years. There is strong evidence that during the period under 
analysis active monetary policy took place. There are indicators that monetary 
policy tools influenced short-term interest rates. Thus, one may suggest that 
monetary policy had the power to affect the cost of capital (since it is usually 
highly correlated) and interest rates (since they depict the opportunity cost) 
and consequently, real investment. In addition to this, the results also suggest 
that the short-end of the term structure (or in other words short-term interest 
rates) is significantly affected by monetary policy manipulations. However 
that does not seem to be the case for the medium-end and long-end. 
Evidently, this is the direct consequence of the failure of the Expectations 
Hypothesis. It indicates that the link between short and long rates is not that 
strong. Hence, despite the fact that authorities can force an impact on the 
current short rate, they are unable to adequately affect the expectations for 
its future trend and that results to failure in influencing long rates. 
Furthermore the results indicate that monetary policy actions modify the 
slope of the yield curve rather than causing parallel movements. 
The author concludes by mentioning that the monetary policy transmission in 
Greece appears to have many similarities to that of industrial countries. 
Monetary authorities seem to be able to manipulate the term structure with 
the intention of achieving their goals, however their power deteriorates the 
further they move into the future as far as maturity is concerned. 
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Moreover, the study by Anagnostou and Papadamou in 2012 provides 
information about the effects of monetary policy shocks across Greek regions. 
The paper examines the effects of monetary policy shocks in 13 peripheries 
throughout the country of Greece. The writers suggest that these regions may 
differ in various aspects such as their productivity capacity, technology, the 
behavior of their economic agents or the even the direct implementation of 
national economic policy. Due to the aforementioned variations, shocks of 
monetary policy on the national economy may have dramatic results in some 
regions whereas insignificantly affect others. 
The analysis employs a data sample that consists of annual observations for 
the period 1980 to 2009 regarding the following variables; real GDP, total 
employment, short term interest rate, regional GDP, regional employment, 
regional household expenditure and regional investment. Four VAR models 
are implemented, each containing a different set of some of the variables 
mentioned above. The basic VAR model includes GDP, employment and 
regional GDP. The second model changes regional GDP with regional 
employment. In the third and fourth model GDP is decomposed to its main 
parts; household expenditure and investment. Therefore model three includes 
GDP-household expenditure, household expenditure, employment, regional 
household expenditure and model four includes GDP-investment, investment, 
employment, regional investment. The authors also proceed with a VAR 
calculation in a Panel Vector Autoregressive framework (PVAR). In doing so 
they take advantage both of a VAR approach (it allows the endogenous 
interaction between variables in the system) and panel data techniques (they 
address the issue of data limitations). Through the use of panel VAR model 
they manage to investigate the dynamic variation of the impact of monetary 
policy from a time-varying perspective across regions fixed effects relevant to 
specific time invariant regions’ characteristics as well as with time variant 
characteristics of these regions. Consequently, they come up with more valid 
and robust econometric results. 
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Since nowadays interest rates constitute the main tool for taking monetary 
policy action, the writers indicate that many studies use interest rate shocks in 
VAR models as proxy for such action. The results show that on the one hand 
there are peripheries that are not significantly impacted by tightening or 
loosening monetary policies. That happens because these regions appear to 
be less sensitive to interest rate changes than others. On the other hand, 
these other regions seem more widely affected by interest rate shocks. 
Economic indices such as periphery’s gross domestic product, household 
expenditure, investment, and employment are more uniform across various 
regions according to the study’s results. The index that shows the most 
common responses between the different regions under examination is the 
unemployment. 
Greece and Cyprus were also included in the study of Nico Gianluigi, among 9 
countries, regarding the implementation of monetary policy in time of crisis. 
Through this paper the author analyses the relationship between 
unemployment and inflation, in order to assess whether monetary or fiscal 
policies should be implemented under periods of crisis. In other words, the 
paper investigates whether the government should tackle the crisis either by 
taking monetary policy measures or fiscal policy measures. Monetary policy 
measures are usually performed by the Central Bank and involve setting base 
interest rates or influencing the money supply.  Fiscal policy measures are 
related to altering government spending or taxation. 
The whole study is based on the view that enhancing total demand can have a 
positive impact on the GDP. The writer makes an attempt to assess if low 
unemployment levels lead to increased demand an in the end high inflation or 
vice-versa. He bases his research on the work of Alban William Housego 
Phillips (1958). Philips ran a regression on data on unemployment and the rate 
of change of money wage rates in the United Kingdom from 1861-1957 and 
concluded that an inverse relationship exists, which means that lower 
unemployment levels are correlated with higher inflation rates. According to 
the Phillips curve, the government could decide to enhance total demand by 
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controlling public expenses or interest rates with the purpose of decreasing 
unemployment or inflation. To be more specific, low rates of unemployment 
and high inflation should lead to restrained policy actions but these actions 
should be raised under high levels of unemployment and low inflation. In our 
case, Gianluigi Nico proves that such a relationship exists in the nine European 
countries he uses for his research (Austria, Belgium, Cyprus, Estonia, Finland, 
France, Germany, Greece and Italy). He examines the period between 1980 
and 2012 and comes up with the conclusion that an increase in 
unemployment by one percent lead to a reduction in inflation of roughly 0.73 
percent, on average. 
As far as deciding which of the two policies mentioned above should be 
carried out is concerned, the interconnection between unemployment and 
inflation must be identified (or in other words discover what leads to what). 
For this purpose a Granger Causality Test is employed, which is formed as a 
Vector Autoregressive model. By this test one can determine if lagged values 
of a time series X might cause a time series Y. The optimal lag order for the 
Granger analysis should be estimated. For this purpose the approach of the 
“information criterion” is used, more specifically Akaike’s information 
criterion (AIC) and Hannan-Quinn information criterion (HQIC). The 
confidence level was set at 95%. 
The specific structure of the test here involves the assessment of two basic 
hypotheses; “Unemployment does not cause Inflation” and “Inflation does not 
cause Unemployment”. According to the author, Austria, Belgium, Germany 
and Italy should adopt a monetary policy, since the hypothesis that is not 
rejected is “Unemployment does not cause Inflation”. On the other hand, a 
fiscal policy should be followed by France and Cyprus, because “Inflation does 
not cause Unemployment” is not rejected for these countries. Estonia appears 
to be an interesting case given the fact that both hypotheses are rejected. 
That leads the writer to propose a combination and coordination of both 
monetary and fiscal policies. In the case of Finland and Greece, exactly the 
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opposite is noticed. Both the aforementioned hypotheses are not rejected 
and that leads to inconclusive results. 
 
Chapter 3. The VAR model-Identification 
 
In this section there will be a brief summary about Vector Autoregressive 
models and we will present the model we are going to use throughout this 
study for the 4 countries. Vector Autoregressive models (VAR) are 
multivariate series and are extensions of the univariate Autoregressive 
Moving Average models (ARMA) implied by Box and Jenkins in 1970. A VAR 
model consists of a set of equations, in our case one. 
 
The variables are collected in a k x 1 vector yt .Each variable will be estimated 
by its own lagged values and the lagged values of the other variables. 
A p-th order VAR, denoted as VAR(p), is: 
 
Yt= c+ A1yt-1 + A2yt-2 +…+ Apyt-p +et, 
where the p-periods back observation yt−p is called the p-th lag of y and c is a 
k × 1 vector of constants. The term et is a k x 1 vector of the error terms of the 
equation. 
 
VAR models are proven to be very good tools for determining and assessing 
the fluctuations of the economy after monetary policy shocks. Additionally, 
they offer great help because of the small number of restrictions they need in 
order to identify the movements of endogenous variables. 
Using VAR models also offer great utility in estimating the relationships 
(statistical or not) of several variables, in this study of Gross Domestic Product 
(GDP), Interest Rates and Consumer Prices Index (CPI). Moreover, using a VAR 
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model provides insight about cross-country relationships and comparison of 
the monetary shocks of each one. 
Although the advantages of using VAR models for estimating the impact of 
monetary policy are a lot, there is one major drawback. This is the 
identification of the monetary policy shocks and how precisely will it be done. 
This comes down to how the monetary policy can be measured; if it is optimal 
to use quantity or price measures. Following previous literature, we chose to 
use the short term interest rate as a price measure. The main driving of this 
decision is derived from the fact that authorities usually change the policy by 
changing the short term interest rates. Of course, using very short interest 
rate terms may produce noise, which makes it difficult to interpret. 
The VAR model we will be using in this paper was first implicated by Peersman 
and Smets in their study in December 2001 and then used by Benoit and 
Mojon for their group country study in 2001. Benoit and Mojon used this 
particular model for Greece and Ireland, with some minor changes, since it 
was before these countries had the same currency. 
We chose to use the same model for all 4 countries in order to narrow the 
differences of any different models implicated and to maintain a connection 
between the results of the estimates. 
The benchmark model is the following: 
[1]       Yt = A(L) Yt-1 + B (L) Xt + μt, 
where Yt  is the vector of endogenous variables of the euro area, and Xt  
represents the vector of exogenous variables. For the purposes of this paper, 
we do not use any exogenous variables, so the model transforms to the 
following: 
[2]       Yt = A(L) Yt-1+ μt 
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The vector of the endogenous variables Yt consists of 3 variables. The GDP of 
each of the 4 countries (yt), the Consumer Price Index or consumer prices (pt) 
and the short term interest rates (xt) of each of the 4 countries. Thus the Yt is 
going to be a 3x1 vector with the following form: 
[3] Y’t = (yt, pt, xt)
’ 
A(L) is a 3x3 matrix which is identified through a standard Choleski 
decomposition, since the variables are a 3x1 vector with the ordering 
specified as above. This ordering reflects the fact that a change in the money 
supply would affect the real interest rate, which would, in turn, affect 
investment. According to traditional Keynesian economics, an increase in real 
interest rate discourages investment and eventually leads to a decrease in 
output. 
 
The Yt-1 represents the lags of the 3 variables mentioned above. The data are 
seasonally adjusted and they are in levels, apart from the GDP and the CPI 
which are expressed in logs.  The μt term is both a constant and a linear trend 
used in the VAR model. 
The lag-order is estimated to be of order of 1. Implementing lags of higher 
orders (like 2, 4 or 6) would risk losing a significant number of observations, 
since our sample size is rather small. 
Testing for the stationarity of the variables of the sample, especially the GDP 
and the CPI, we used a diagnostic test, the Augmented Dickey Fuller test, as 
shown in the Table 1. It turns out that the sample of these variables, for all 
countries is proven to be non-stationary in all cases and confidence intervals, 
and in fact they are integrated of order 1. This result is consistent with all 
previous empirical literature in the transmission of monetary policy, 
estimated with a VAR model. 
 
It is appropriate for all variables included to be stationary, since non 
stationary data may lead to false or imprecise estimations. We are going to 
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use the first differences of the logarithms of the GDP and the CPI, in order to 
tackle this issue, instead of either leaving the presence of non-stationarity 
untouched, or by imposing cointegration restrictions. The main reason for not 
using cointegration is that the cointegrating relationships between the 
variables are not known and that these relationships are not the focus of this 
particular study. Additionally, imposing inappropriate cointegrating 
relationships or restrictions may lead to biased estimates and thus to biased 
impulse response functions. 
 
The stability of the VAR model was tested with the Eigenvalues test, for each 
of the four times it was used and it was not rejected in any of them. The 
results are shown in Table 2. 
 
The VAR model was also tested for heteroskedasticity, using the Breusch-
Pagan test, for each of the 4 times it was used. In the cases of Ireland, Greece 
and Portugal there are no signs of heteroskedasticity, since the null 
hypothesis of homoskedasticity is not rejected. The P values are:  P = 0.1577, 
P=0.2766 and P=0.813 respectively. In the case of Cyprus, the P value is 
0.0263, which is less than 0.05, so the null hypothesis of homoskedasticity is 
rejected, meaning that there is heteroskedasticity in the model. 
 
Table 1 
Unit roots of GDP, Interest Rates and Consumer Price Index with the use of 
Augmented Dickey-Fuller test including a trend. 
 
  y Δy p Δp x Δx 
Ireland 0.438 -4.565 -1.455 -3.736 -2.658 -3.806 
Greece -1.838 -5.386 1.915 -3.974 -2.658 -3.806 
Cyprus -0.546 -3.512 1.349 -3.804 -2.658 -3.806 
Portugal -1.601 -4.422 -0.993 -4.134 -2.658 -3.806 
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The critical values are: -4.141, -3.496, -3.178 for the 1%, 5%, 10% confidence 
interval respectively. The logarithms of the GDP and the CPI are denoted as y, 
p, respectively and their first differences are denoted as Δy, Δp. It is obvious 
that all 3 variables are non-stationary in all cases, while their first differences 
are stationary either in 2 or more confidence intervals. 
 
Table 2 
Stability test for VAR in each country-Eigenvalue stability condition 
 
Ireland Greece 
Eigenvalue                Modulus Eigenvalue                 Modulus 
0.8980347                  0.898035   0.9602535                  0.960253 
0.5636808                  0.563681           -0.6646882                  0.664688 
-0.2653345                 0.265334   0.4013185                  0.401319 
Cyprus Portugal 
Eigenvalue                Modulus Eigenvalue               Modulus 
0.9636556                  0.963656 0.936293                   0.936293 
        -0.7178582                  0.717858 0.5121188                 0.512119 
0.09344393                0.093444          -0.3252251                0.325225 
 
In every case, for each country, the eigenvalues lie inside the unit circle. Thus, 
the VAR model satisfies the stability condition. 
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Chapter 4. Data Description 
 
The data used in our study were obtained by 5 major sources: The 
International Financial Statistics (IFS) of the International Monetary Fund, the 
Statistical Compendium of the Organization for Economic Cooperation and 
Development (OECD), from the European Central Bank (ECB), the Central Bank 
of Cyprus and from Eurostat. 
The data set includes the nominal GDP, the short term interest rates (at 
money market rate) and the Consumer Price Index (CPI) for 4 countries of the 
Eurozone; Ireland, Greece, Cyprus and Portugal. It consists of quarterly 
observations of each individual country and covers a time period from 2002 
Q1 to 2015 Q4. The real GDP and the Consumer Prices are expressed in logs, 
while the interest rates are expressed in levels. 
 
 
 
GDP-Interest Rates-Consumer Price Index 
Definitions 
 
The Gross Domestic Product (GDP) is the expenditure on good and services 
minus the imports; gross capital formation, final consumption expenditures 
and exports minus imports.  The term Gross suggests there has been made no 
deductions for any depreciation of machinery or buildings used in production. 
The term Domestic signifies that the production of goods or services was 
made by institutional units of the country. The term Product is related to the 
goods and services that are finally purchased by individuals, households and 
the government. As a measure of inflation, we use the Consumer Price Index. 
The definition of the Consumer Price Index is the change in the prices of goods 
and services that are typically purchased by specific groups of households. 
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Inflation is measured through and index, with 2010 being the base year with a 
breakdown for food, energy and total excluding food or energy. The 
estimation of the Consumer Price Index is made by a series of measures, as a 
summary of the period-to-period proportional change in the prices of a fixed 
set of consumer goods and services in a constant quality. This summary 
measure is composed as a weighted average of several elementary aggregate 
indices and each one of the indices is found by using samples of prices for 
goods and services obtained from a specific region. 
The interest rates (or short term interest rates) are the rates that affect the 
short term borrowings between financial institutions. It is also the rate at 
which a short term government paper is issued. Short term rates are usually 
based on the 3 month money market rates, where available. 
 
Regarding the GDP, it was obtained mainly from the Eurostat database and 
the ECB database. As far as the Interest Rates are concerned, we use the short 
term money market interest rates, which is the three month interest rate of 
the Euro area as a whole, since the scrutinized time starts from the beginning 
of 2002, where the Euro began to be used as the currency for all countries as 
monetary policy rate. The short term interest rate was obtained exclusively 
from the OECD data base for all countries. The CPI was obtained from the IFS 
of the International Monetary Fund database and the OECD database. For the 
case of Cyprus, the database of the Central Bank of Cyprus was used in order 
to obtain the data for the Consumer Price Index. 
 
Seasonality and Scrutinized Period 
 
The sample covers a period from the first quarter of 2002 up to the last 
quarter of 2015. 
The data are seasonally adjusted for all 4 countries. 
 
 
38 
 
 
 
Chapter 5. Discussion of the results 
 
The results of the VAR models for each individual country are presented in 
Appendix [3] and with the help of graphs in Appendix [2]. We can find further 
confirmation and direction by looking at the impulse responses for the overall 
effect of money on real output and inflation, as shown in Appendix [2]. 
Although, before presenting the results of the estimates of the VAR model, we 
are going to summarize the observations of each variable. 
 
First, we are going to present the graphs of the data, in order to see the way 
the macroeconomic variables moved over the scrutinized period, as well as 
the logs of the GDP and the CPI (Figures 1-10). 
For Ireland we observe a rise in the Gross Domestic Product, until 2008, the 
year recession came into the Euro area. The lowest point came at the fourth 
quarter of 2010, when GDP went to a deficit of 32% from the existing surplus 
in 2007. By that time, the country had to ask for financial support from the 
European Central Bank and the International Monetary Fund (IMF), so the 
government agreed to a Programme of Financial Support. By the end of 2013, 
when Ireland exited the Programme, the Irish economy recovered, resulting in 
a growth of 26.3% of the GDP, at approximately 67 billion of € in the end of 
2015. Regarding the Consumer Price Index, we also observe a deterioration 
just before the country entered the Programme, but today it has reached the 
pre-memorandum levels again. 
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Figure 1: Gross Domestic Product (Ireland) 
 
 
 
Figure 2: Consumer Price Index (Ireland) 
 
For Greece, we can see that the country’s GDP reached a peak of 61 billion € 
at 2008 and remained at this level until the country signed the first 
memorandum with the European Central Bank and the IMF Greece 
experienced strong economic growth after her accession to the Eurozone. 
After 2 more adjustment programmes and until today, the deterioration of 
the GDP in real numbers is devastating, losing almost 17 billion € in just 5 
years. On the other hand, the CPI has remained pretty stable during the years 
of the continuous recession. 
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Figure 3: Gross Domestic Product (Greece) 
 
 
 
Figure 4: Consumer Price Index (Greece) 
For Cyprus, we observe that the country did not experience great changes 
after signing the bailout programme in 2013. That has mostly to do with the 
fact that the crisis in Cyprus was in the banking system, unlike the cases of 
Ireland, Greece and Portugal. Cyprus was able to exit the programme at 2015, 
continuing to have the same levels of GDP. As far as the CPI is concerned, we 
can see a slight decline after the signing of the bailout programme. 
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Figure 5: Gross Domestic Product (Cyprus) 
 
Figure 6: Consumer Price Index (Cyprus) 
 
Finally, Portugal’s GDP reached its peak just before the country asked for help 
from the European Central Bank and the IMF, in 2011. We can see a decline in 
GDP up to 2014, which is when the country exited the programme, and a 
slight increase up to the last quarter of 2015. The Consumer Price Index was 
not affected, and in fact kept rising at a slow pace throughout all these years. 
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Figure 7: Gross Domestic Product (Portugal) 
 
 
Figure 8: Consumer Price Index (Portugal) 
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Figure 9: Logs of GDP for Ireland, Greece, Cyprus, and Portugal       
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Figure 10: Logs of CPI for Ireland, Greece, Cyprus and Portugal 
 
 
Now we are going to discuss about the results for each country individually. 
The results are presented with the help of impulse responses, which are 
presented with graphs in Appendix 2. For all countries we identify the 
monetary policy shock, the shock on GDP and the shock on CPI, while the 
impulse responses are considered with an 8 quarter time horizon, using a 95% 
significance level. The graphs in Appendix 2 show the impulse responses, not 
only to monetary policy shocks for each country, but also the impulse 
responses to shocks in the GDP and the CPI. The results show that not all 
countries respond the same way to changes in interest rates. Overall, the 
results are encouraging, except for some appearances of the “price puzzle” in 
the cases of Ireland and Portugal and the “liquidity puzzle” is successfully 
managed. The results also prove the current economic theory about the 
period of crisis and the inflation. This theory suggests that an increase in 
money supply would be unlikely to cause inflation. In all cases, policy shocks in 
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GDP did not cause any major increases in the inflation measure (CPI) as it was 
expected to do in this period. That, of course, is not the normal effect on 
normal economic times. 
 
5.1    Ireland 
 
For Ireland, and for every country in our study, one lag is used for the 
estimation of the results. Regarding the monetary policy shock on the CPI, we 
observe a very slight increase in the price levels (Figure 11). This increase in 
price levels following a monetary policy shock is called “price puzzle” (i.e. 
when the increase in interest rates is connected with an increase in prices). 
That is wrong because the response of price levels should be associated with 
decrease and not with an increase. This issue, though, is very short lived, 
lasting for only a quarter and a half after its appearance. Then the “price 
puzzle” disappears and the price levels remain very close to 0 for the 
remaining time. We could say that this response is “stable”, and trying to 
change the ordering did not produce any different results. Thus, we could say 
that the effect of a monetary shock on CPI is quite small. This result could be 
explained but the ECB’s effort to keep both the interest rates and the inflation 
at very low levels for some time now, as well as the unwillingness to allow 
either of them, especially the rates, to increase. Thus, a shock on the interest 
rates would not have the expected results at the beginning of the effect. 
Regarding the impact of the policy shock on the GDP, we can observe a more 
“unstable” response of the Gross Domestic Product to an increase of interest 
rates. For the first quarter, there is a significant decline where it reaches its 
negative peak, but the shock is also considered as a small one. After the first 
quarter the effect starts rising, until it reaches the second quarter, then 
remains stable for the third quarter, and after this is keeps rising for the 
remaining quarters. 
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As far as the monetary shock to rates is concerned, the results are similar to 
past literature before 2002. From impact, the rates follow a declining pattern 
through the whole period of 8 quarters, starting from 0.22 percent points and 
changes up to 0.1 percent in the end of the 8th quarter, which provides 
evidence about the lack of liquidity puzzle. 
Apart from the effects of a shock (increase) of interest rates to the other 
variables, we are going to examine the effects of a shock to the GDP and the 
CPI on the rest of the variables. A policy shock to the GDP leads to a significant 
decline of GDP for the first quarter, while we observe a slight increase up to 
the second one (Figure 12). Then the effect, from the third quarter to the end 
of the period expires. The effect to CPI is moving to an expected direction, 
with an increase on the first quarter, and then it starts declining up to the 
eight quarter. The policy effect on the rates is also moving to the expected 
direction, reaching a peak of 0.15 percent and then decreasing at a very slow 
rate for the rest of the period. 
For a policy shock to the CPI, we observe an increase on impact of the shock, 
but then the effect is decreasing, even falling below 0, to then continue its 
course increasing towards 0 again for the rest of the period. The effect on CPI 
is more stable, although it is rather small, following a steady declining move 
towards 0 (Figure 13). The effect on rates, though, is much different, since it 
starts from 0.22 percentage points and keeps increasing for almost 3.5 
quarters, before it decreases to around 0.3 after the period of 8 quarters. 
 
 
5.2   Greece 
 
In the case of Greece, the response of GDP to a monetary policy shock is 
stable and, in some way, the expected one. We observe an increase, where it 
reaches its peak after 2 quarters, and then it remains at the same levels, with 
some very slight decreases, for the remaining time. 
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On the other hand, the response of CPI to the monetary policy shock is much 
more unstable. We see a significant rise for the first quarter, and then an 
immediate fall on the second quarter. The first signs of stability come after 
the 6th quarter, where the shock seems to wear off, and the “price puzzle” 
completely goes away. 
We must point out here that the shock to both the GDP and the CPI are in 
very small scale, so we could say that the real effect is rather small, as shown 
in the collected impulse responses graphs for each country (Figure 15). 
As for the monetary policy shock on the rates, we can observe that for Greece 
too there is no indication of “liquidity puzzle”. The variable moves in the 
expected way, declining slowly, beginning from around 0.3 percentage points. 
Regarding the policy shock on GDP, from an unexpected rise in GPD, we 
observe a “stable” but small response, with the variable starting to decay 
from impact and stabilizing from the second quarter until the end of the 
period. The effect on CPI is much more stable, but extremely small, even at 
this low scale. We see that is stays a little above 0 for all 8 quarters of the 
scrutinized period. For rates, the effect is similar to the previous one in 
Ireland. From impact, it increases to 0.2 percentage points, up to the second 
quarter, being stable until the fourth quarter, and then declines at a very slow 
rate to reach the last quarter (Figure 16). 
Examining a policy shock to the CPI, it reveals a rather unstable pattern, 
although it is somehow expected. The price initially rises for the first quarter, 
only to significantly fall on the second one, rising up again to half the value of 
the first quarter, following this pattern until the last quarter, where it stays 
above 0 and the effect seems to wear off. The shock on the CPI itself is a much 
more “violent” effect, with higher decreases and increases, which remains for 
all 8 quarters. The shock on rates reveals a stable effect, for the first through 
the last quarter, just like the case of Ireland, also in a slow declining rate 
(Figure 17). 
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5.3 Cyprus 
 
In the case of Cyprus, we notice that a monetary policy shock on the GDP 
follows the expected way, which was observed for Greece too and it is also on 
a low level scale. The effect on impact, has a burst for the first quarter and 
then stays stable through the fourth quarter, and then starts weakening for 
the rest of the period. 
Regarding the policy shock on the CPI, we observe once more a volatile 
pattern, like we did for the monetary policy shock in Greece’s GDP. It is worth 
mentioning that the impulse responses from a monetary policy shock to the 
variables of Greece and Cyprus are presenting many similarities. The 
explanation for this lies on the fact that these 2 economies have much 
common ground and there are resemblances in the way the economies 
function. 
The policy shock on the rates provides the expected result, and follows the 
results of the previous countries. On impact, it begins a little above 0.3 
percentage points, and keeps declining over the 8 quarters time, staying 
above the 0.2 percentage points (Figure 19). 
Examining an own shock to the GDP, we observe a “stable”, but small effect, 
where it significantly drops through the first quarter and then remains stable 
for all the remaining quarters. The policy shock from GDP to CPI is more 
volatile, but it is expected. In the first quarter, the fall reaches below 0, to rise 
again above 0 in the second quarter. From the fourth quarter and on the 
effect becomes more stable, remaining above 0 through the end of the 
period. The shock on rates presents the similar results with those of the 
countries before. A rise in GDP would have a positive effect on rates for the 
first quarter and then it would cause a slow but steady decline over the 8 
quarters period (Figure 20). 
Investigating the effects of an unexpected rise in the CPI on GDP, we can see 
that although it is in a low scale, it is rather volatile. On impact and for the first 
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quarter, the variable reaches its negative peak, but from the second quarter 
and on it remains above 0, although it still is unstable. From the fifth quarter 
until the end of the period, it stabilizes, still being above 0. The own effect on 
CPI is also very unstable, which is something we also observed in the case of 
Greece, but in this case is in a much larger scale. This could be explained by 
the lack of bank-lending in these 2 countries (Figure 21). 
 
5.4 Portugal 
 
In the case of Portugal, the monetary policy shock on the GDP remains stable 
through the whole period of 8 quarters, slightly below 0. We must mention 
here once more, that the effect is on a very low scale. 
The policy shock on the CPI provides information about the existence of the 
“price puzzle”, only for a short period, until the first quarter. After that, the 
“price puzzle” wears off for the remaining quarters and the prices start to fall, 
as they are expected to do. This, as we have mentioned before in the case of 
Ireland, could be explained but the ECB’s effort to keep the interest rates and 
the inflation, together, at very low levels for some time now, as well as the 
unwillingness to allow either of them, especially the rates, to increase. Thus, a 
shock on the interest rates would not have the expected results at the 
beginning of the effect. 
The monetary policy shock on the rates has the expected outcome, without 
any signs of “liquidity puzzle”. It stars from around 0.3 percentage points and 
keeps declining for the whole period of the effect taking place (Figure 23). 
Examining an own shock on the GDP, we observe a stable pattern, on a low 
scale, where the variable steadily declines until the fourth quarter, and then 
remains slightly above 0 until the sixth quarter, to finally drop below 0 
towards the end of the period. The policy shock on the CPI remains stable 
above 0 for throughout the 8 quarters, without any significant changes for this 
time. The policy shock of GDP to the rates is the expected one, with the 
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variable rising, reaching its peak on the third quarter, and then slowly 
declining (Figure 24). 
A policy shock of CPI on the GDP is very small and pretty stable and on a very 
low scale. There is only one decrease on the first quarter, but then it increases 
through the second quarter, and then remains stable a little below 0 for the 
remaining quarters. The own shock on the CPI, although the shock is on a very 
low scale, reveals a significant drop below 0 on the first quarter, a rise in the 
second one and then the effect disappears from the third quarter until the 
end where it stays on 0. The shock of CPI on rates presents a rather important 
impact on how the rates would move if there was an unexpected rise in the 
CPI. For the first quarter we observe an uphill around 0.25 percentage points 
and from that point until the end of the period a slow declining, which is the 
expected result (Figure 25). 
 
 
 
 
 
Chapter 6. Concluding Remarks 
 
In this dissertation we have reviewed the monetary policy transmission 
mechanism and the monetary policy shocks on the Gross Domestic Product, the 
Consumer Price Index and the Interest Rates of 4 countries that faced the most 
problems during this ongoing crisis; Ireland, Greece, Cyprus and Portugal. For 
these 4 European countries, we have implicated a Vector Autoregressive model 
to investigate the impulse responses, not only to a monetary policy shock, but 
also to shocks on the other 2 variables, of each individual country. 
Our results show that for a monetary policy shock (a 1 percent increase in 
interest rates) the evidence provided are encouraging, since we do not observe 
any signs of the “liquidity puzzle” in any on the countries of our study. There are, 
though, some signs of the “price puzzle”, but only for Ireland and Portugal, and 
 
 
51 
 
they are very short lived effects. The impact of monetary policy on rates shows 
many similarities among the 4 countries. The impact on the GDP shows many 
similarities between the economies of Greece and Cyprus and for the economies 
of Ireland and Portugal. The impact on the CPI is more volatile for the economies 
of Greece and Cyprus than the effect of this variable on Ireland and Portugal, 
were we see a more stable effect (Figures 11, 15, 19, 23). We could say that the 
results provide no evidence of counter intuitive effects of monetary policy shocks 
in these 4 economies and follows the expected results of a unified monetary 
policy.  
Regarding the impact of a shock to the GDP, the results of the impulse responses 
for all variables prove that the effect is similar for all 4 countries, with some small 
diversifications in the case of Cyprus (Figures 12, 16, 20, 24). 
Regarding the impact of a shock to the CPI, we observe there are similarities 
between the impulse responses of Greece and Cyprus, while the results for 
Ireland and Portugal we obtain some differences in the way CPI increases affects 
the GDP and the CPI itself.   
While the qualitative results are favorable, the quantitative impact of 
unanticipated monetary policy is very small, as shown in the collective figures of 
all impulse responses (Figures 14, 18, 22, 25), which is consistent with previous 
literature. This is not surprising given that the main goal of monetary policy of 
the European Central Bank was to keep inflation under 2%, while allowing the 
interest rates to remain at low levels during the period under investigation. This 
disparity can be explained by the fact that these 4 countries are in a lower level 
of financial development compared to the larger Eurozone economies.  
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Appendices 
 
Appendix [1] 
 
Abbreviation 
VAR: Vector Autoregressive 
ECB: European Central Bank 
EMU: European Monetary Union 
IMF: International Monetary Fund 
OECD: Organization for Economic Cooperation and Development 
GDP: Gross Domestic Product 
CPI: Consumer Price Index 
 
 
 
 
Appendix [2]: Graphs-Identification of Monetary Policy 
Shocks 
 
 
 
In this section of the appendix, we are presenting the graphs of the impulse 
responses of the variables to shocks of Rates, Gross Domestic Product and the 
Consumer Price Index, both collected and individually.  
In all graphs below, the first variable is the one that is being implicated with 
the shock (impulse variable) and the second variable is the one that is affected 
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by the shock (response variable). The light gray lines represent the 95% 
confidence interval. 
The X axis represents the steps after the effect; in our case we are measuring 
the effect for 8 quarters after its beginning. The Y axis represents the 
percentage points of change of the effect. 
 
 
Ireland  
 
Here, we will present the responses of the variables to the monetary policy 
shocks. 
 
 
 
 
Figure 11: Impulse-Responses to changes in Rates. 
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Here, we are presenting the responses of variables to changes in the GDP. 
 
 
 
 
 
 
 
Figure 12: Impulse responses of variables to shocks in GDP 
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Here, we present the responses of the variables to changes in the CPI. 
 
 
 
 
 
 
Figure 13: Impulse responses to shock in CPI 
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Figure 14: Impulse responses for Ireland. 
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Greece 
 
 
This figure shows the responses of the variables to a monetary policy shock. 
 
 
 
 
 
 
Figure 15: Impulse responses to a shock on Rates. 
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This figure shows the effect of an increase in GDP on the variables. 
 
 
 
 
 
 
Figure 16: Impulse responses to a shock in GDP. 
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The next figure shows the responses of the variables to a sudden increase of the 
CPI. 
 
 
 
 
 
 
Figure 17: Impulse responses to a shock in CPI. 
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Figure 18: Impulse responses of Greece. 
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Cyprus 
 
Here, we are presenting the responses of the variables to a monetary policy 
shock. 
 
 
 
 
 
Figure 19: Impulse responses to a shock in Rates. 
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Here, we present the responses of the variables to a shock in GDP. 
   
 
 
 
 
 
 
Figure 20: Impulse responses to a shock in GDP. 
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Here, we present the responses to a shock in CPI. 
 
 
 
 
 
 
Figure 21: Impulse responses to a shock in CPI. 
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Figure 22: Impulse responses of Cyprus 
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 Portugal 
 
 
 
In this figure, we present the responses of the 3 variables used, individually, 
to monetary policy shocks (changes in Rates).   
 
 
    
             
              
 
 
 
Figure 23: Impulse - responses of variables to shocks of Rates 
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In this figure, we present the responses of the 3 variables to sudden changes 
(shocks) of the GDP. 
 
 
 
 
 
Figure 24: Impulse - responses of variables to shocks of GDP 
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In this figure, we present the responses of variables to shocks in CPI. 
 
 
 
 
 
 
Figure 25: Impulse-Responses of variables to shocks of CPI 
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Figure 26: Impulse responses for Portugal 
 
 
 
Appendix [3]: Regression Results 
 
 
In this section of the Appendix, we are presenting the tables of the VAR 
estimations of the model for each country. 
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Table 3: Regression results for Ireland 
       Vector autoregression 
    
       Sample:  2002q1-2015q4 No. of obs = 54 
Log likelihood =  291.0341 AIC 
 
= -10.3346 
FPE            =  6.53e-09 
 
HQIC 
 
= -10.1641 
Det(Sigma_ml)  =  4.18e-09 SBIC 
 
= -9.8926 
       Equation           Parms RMSE R-sq chi2 P>chi2 
  
       lngdp_D1              4 0.042614 0.109 6.602998 0.0857 
  lncpi_d1                4 0.007166 0.3467 28.6515 0 
  rates                      4 0.340879 0.9508 1043.384 0 
   
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Coef. Std. Err. z P>z 
[95% 
Conf. Interval] 
lngdp_D1       
lngdp_D1 
      L1. -0.2186 0.133597 -1.64 0.102 -0.48044 0.043246 
lncpi_d1 
      L1. 0.673448 0.710671 0.95 0.343 -0.71944 2.066336 
rates 
      L1. -0.00959 0.004262 -2.25 0.024 -0.01795 -0.00124 
_cons 0.031411 0.009502 3.31 0.001 0.012788 0.050034 
       lncpi_d1 
      lngdp_D1 
      L1. 0.043573 0.022466 1.94 0.052 -0.00046 0.087605 
lncpi_d1 
      L1. 0.505687 0.119507 4.23 0 0.271456 0.739917 
rates 
      L1. 0.00026 0.000717 0.36 0.717 -0.00114 0.001665 
_cons 0.000521 0.001598 0.33 0.744 -0.00261 0.003653 
       rates 
      lngdp_D1 
      L1. 0.39041 1.068676 0.37 0.715 -1.70416 2.484977 
lncpi_d1 
      L1. 25.14234 5.684834 4.42 0 14.00027 36.28441 
rates 
      L1. 0.909294 0.034093 26.67 0 0.842473 0.976115 
_cons -0.00235 0.076006 -0.03 0.975 -0.15132 0.146616 
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Table 4: Regression results for Greece 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Vector autoregression             
              
Sample:  2002q1-2015q4     No. of obs = 54 
Log likelihood =  298.5443     AIC   = -10.6128 
FPE            =  4.94e-09     HQIC   = -10.4423 
Det(Sigma_ml)  =  3.17e-09     SBIC   = -10.1708 
              
Equation           Parms RMSE R-sq chi2 P>chi2     
              
lngdp_D1              4 0.016325 0.3316 26.78568 0     
lncpi_d1                4 0.010805 0.4522 44.58263 0     
rts                           4 0.375656 0.9402 849.6053 0     
  Coef. Std. Err. z P>z 
[95% 
Conf. Interval] 
              
lngdp_D1             
lngdp_D1             
L1. 0.436636 0.124419 3.51 0 0.192779 0.680493 
lncpi_d1             
L1. 0.158955 0.154902 1.03 0.305 -0.14465 0.462558 
rts             
L1. 0.002308 0.001693 1.36 0.173 -0.00101 0.005626 
_cons -0.00464 0.003698 -1.25 0.21 -0.01189 0.002609 
              
lncpi_d1             
lngdp_D1             
L1. 0.033331 0.082354 0.4 0.686 -0.12808 0.194742 
lncpi_d1             
L1. -0.65798 0.102531 -6.42 0 -0.85894 -0.45703 
rts             
L1. 0.002871 0.00112 2.56 0.01 0.000675 0.005067 
_cons 0.002745 0.002448 1.12 0.262 -0.00205 0.007542 
              
rts             
lngdp_D1             
L1. 7.626986 2.863077 2.66 0.008 2.015459 13.23851 
lncpi_d1             
L1. 2.160421 3.564541 0.61 0.544 -4.82595 9.146793 
rts             
L1. 0.918231 0.038952 23.57 0 0.841888 0.994575 
_cons 0.063978 0.085091 0.75 0.452 -0.1028 0.230754 
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Table 5: Regression results for Cyprus 
 
Vector autoregression             
              
Sample:  2002q1-2015q4     No. of obs = 54 
Log likelihood =   65.3333     AIC   = -1.97531 
FPE            =  .0000279     HQIC   = -1.80485 
Det(Sigma_ml)  =  .0000179     SBIC   = -1.53331 
              
Equation           Parms RMSE R-sq chi2 P>chi2     
              
lngdp_D1              4 0.015926 0.2314 16.25856 0.001     
lncpi_d1                4 1.00682 0.5052 55.13249 0     
rts                          4 0.37277 0.9412 863.6511 0     
              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  Coef. Std. Err. z P>z 
[95% 
Conf. Interval] 
              
lngdp_D1             
lngdp_D1             
L1. 0.177133 0.151444 1.17 0.242 -0.11969 0.473958 
lncpi_d1             
L1. -0.00233 0.001687 -1.38 0.167 -0.00564 0.000978 
rts             
L1. 0.004747 0.001677 2.83 0.005 0.00146 0.008035 
_cons -0.00189 0.003453 -0.55 0.585 -0.00865 0.004881 
              
lncpi_d1             
lngdp_D1             
L1. 13.2807 9.574238 1.39 0.165 -5.48446 32.04587 
lncpi_d1             
L1. -0.75407 0.10666 -7.07 0 -0.96311 -0.54502 
rts             
L1. 0.274214 0.106037 2.59 0.01 0.066386 0.482042 
_cons 0.068598 0.218289 0.31 0.753 -0.35924 0.496436 
              
rts             
lngdp_D1             
L1. 10.18836 3.544819 2.87 0.004 3.240639 17.13608 
lncpi_d1             
L1. -0.0393 0.03949 -1 0.32 -0.1167 0.038096 
rts             
L1. 0.916173 0.03926 23.34 0 0.839226 0.993121 
_cons 0.030626 0.08082 0.38 0.705 -0.12778 0.189031 
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Table 6: Regression results for Portugal 
Vector autoregression             
              
Sample:  2002q1-2015q4     No. of obs = 54 
Log likelihood =  367.1592     AIC   = -13.154 
FPE            =  3.89e-10     HQIC   = -12.9836 
Det(Sigma_ml)  =  2.49e-10     SBIC   = -12.7121 
              
Equation           Parms RMSE R-sq chi2 P>chi2     
              
lngdp_D1              4 0.008548 0.2459 17.60529 0.0005     
lncpi_d1                4 0.007533 0.1139 6.941123 0.0738     
RTS                         4 0.351894 0.9476 975.7554 0     
              
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
              
  Coef. Std. Err. z P>z 
[95% 
Conf. Interval] 
              
lngdp_D1             
lngdp_D1             
L1. 0.499693 0.11948 4.18 0 0.265517 0.733869 
lncpi_d1             
L1. -0.071 0.145959 -0.49 0.627 -0.35708 0.21507 
RTS             
L1. -0.00033 0.000787 -0.42 0.675 -0.00187 0.001212 
_cons 0.003177 0.001886 1.68 0.092 -0.00052 0.006873 
              
lncpi_d1             
lngdp_D1             
L1. 0.03221 0.105288 0.31 0.76 -0.17415 0.23857 
lncpi_d1             
L1. -0.31699 0.128622 -2.46 0.014 -0.56908 -0.06489 
RTS             
L1. 0.000942 0.000693 1.36 0.174 -0.00042 0.002301 
_cons 0.003956 0.001662 2.38 0.017 0.0007 0.007213 
              
RTS             
lngdp_D1             
L1. 15.87089 4.918351 3.23 0.001 6.231102 25.51068 
lncpi_d1             
L1. 13.29638 6.008357 2.21 0.027 1.520218 25.07255 
RTS             
L1. 0.940481 0.032382 29.04 0 0.877014 1.003948 
_cons -0.08674 0.077619 -1.12 0.264 -0.23887 0.065385 
